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Description 

BACKGROUND OF THE INVENTION 

s This invention relates to compounds for inhibiting the binding of fibrinogen to blood platelets, and for 
inhibiting the aggregation of blood platelets. 

Fibrinogen is a glycoprotein, present in blood plasma, which participates in platelet aggregation and 
fibrin formation. Platelets are cell-like anucleated fragments, found in the blood of all mammals, which 
participate in blood coagulation. Interaction of fibrinogen with a receptor on the platelet membrane 
10 glycoprotein complex llb/llla is known to be essential for normal platelet function. Zimmerman et al., U.S. 
Patent No. 4,683,291, describes peptides having utility in the study of fibrinogen-platelet, platelet-platelet, 
and cell-cell interactions. The peptides are described as having utility where it is desirable to retard or 
prevent formation of a thrombus or clot in the blood. The general formula for the peptides is: 
H2 N-(Ch)-Arg-Gly-Asp-(Cx)-H 
75 where Oh and Cx are sequences of amino acids. 

Pierschbacher et al., U.S. Patent No. 4,589,881, describes the sequence of an 11.5 kDal polypeptide 
fragment of fibronectin which embodies the cell-attachment-promoting activity of fibronectin. A specifically 
described fragment is: 

H-Tyr-Ala-Val-Thr-Gly-Arg-Gly-Asp- 
20 Ser-Pro-Ala-Ser-Ser-Lys-Pro-lle- 
Ser-lle-Asn-Tyr-Arg-Thr-Glu-lle- 
Asp-Lys-Pro-Ser-Gln-Met-OH 
Ruoslahti et al., U.S. Patent No. 4,614.517, describes tetrapeptides which alter cell-attachment activity of 
cells to various substrates. The peptides are stated to "consist essentially of" the following sequence: 
25 X-Arg-Gly-Asp-Ser-Y 

wherein X is H or one or amino acids and Y is OH or one or amino acids. Figure 1 lists the polypeptides 
that were synthesized by Ruoslahti et al. in "determining the smallest peptide exhibiting cell attachment 
activity". 

Ruoslahti et al.. U.S. Patent No. 4.578.079, describes similar tetrapeptides having Ser substituted with Thr 
30 or Cys. 

Pierschbacher et al., Proc. Natl. Acad. Sci. USA , Vol. 81, pp.5985-5988, October 1984 describe variants of 
the cell recognition site of fibronectin that retain attachment-promoting activity. They assayed the cell 
attachment-promoting activities of a number of structures closely resembling the Arg-Gly-Asp-Ser peptide, 
and found "that the arginine, glycine, and aspartate residues cannot be replaced even with closely related 

35 amino acids, but that several amino acids can replace serine without loss of activity." 

Ruoslahti et al., Science , Vol. 238, pp. 491-497, October 23, 1987, discuss cell adhesion proteins. They 
specifically state that "[e]lucidation of the amino acid sequence of the cell-attachment domain in fibronectin 
and Its duplication with synthetic peptides establish the sequence Arg-Gly-Asp (RGD) as the essential 
structure recognized by cells in fibronectin". 

40 Cheresh, Proc. Natl. Acad. Sci. USA , Vol. 84, pp. 6471-6475, September 1987, describes the Arg-Gly-Asp- 
directed adhesion receptor involved in attachment to fibrinogen and von Willebrand Factor. Adams et al., U. 
S. Patent No. 4,857,508, describes tetrapeptides which inhibit platelet aggregation and the formation of a 
thrombus. The tetrapeptides have the formula: 
X-Gly-Asp-Y 

45 wherein X can be H2NC( = NH)NH(CH2)nCH(Z)G00H or Ac-Arg, wherein Z = H. NH2, or NH-Acyl and 
n = 1-4, and wherein Y can be Tyr-NH2, Phe-NH2 or a group of a specifically defined formula. 

Applicants have discovered fibrinogen receptor antagonists which do not contain the amino acid 
sequence Arg-Gly-Asp which is taught in the art as specifically required for binding to platelet membrane 
glycoprotein complex llb/llla. 

50 

SUMMARY OF THE INVENTION 

Compounds of the present invention inhibit binding of fibrinogen to the platelet membrane glycoprotein 
complex llb/llla receptor and contain an amino acid sequence: 
55 XX-Gly-Asp 

wherein XX is a synthetic alpha amino acid containing a linear side-chain. 
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NH 

// 

-C NHR. (i) 



10 wherein n + n* is 3; AA is a single bond; and R is phenyl or benzyl; 
or 

-{CH2)n-AA-(CH2)n-NHR (ii) 

75 wherein: 

n is 1.2,3 or 4; 
n* is 2,3 or 4; 

AA is an oxygen atonn, a sulfur atonn, or a,single bond; and 

R is H, Ci-6 alkyi, substituted or unsubstituted aryl. substituted or unsubstituted arylmethyl or 
20 substituted or unsubstituted cycloalkyi, provided that when AA is a single bond and R is H. then n + n' is not 
4 or 3. 

These compounds are surprising in view of the prior art which teaches that the sequence Arg-G!y-Asp is 
required in order to achieve binding to the llb/llla receptor. 

Preferred compounds of the invention are those having selectivity over other integrin receptors. The 
25 preferred compounds include those wherein XX is a synthetic alpha amino acid containing an amino group 
linear side chain, as represented above by (ii). 

The present invention is a fibrinogen receptor antagonist having the following structure: 

^ XX-Gly-Asp / 

wherein XX represents a synthetic a-amino acid as defined below and ZZ represents a sequence of 1, 2, 3, 
or 4 amino acids as defined below. 

XX shares an amide bond with Gly and an amide bond with ZZ, and is defined as having a side chain X 

40 

NH 

^ ( CH2 )n AA ( CH2 )n ' N C NHR ( i ) 

H 

50 

wherein n + n' Is 3; AA is a single bond; and R is phenyl or benzyl; 
or 

-(CH2)n-AA-(CH2)n-NHR (ii) 

55 

wherein: 

n is 1,2,3 or 4; 
n' is 2,3 or 4; 



( CH2 ) n AA ( CH 2 ) n ' 

H 



30 



35 



3 
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AA is an oxygen atom, a sulfur atom, or a single bond; and 

R is H, Ci-6 alkyi, substituted or unsubstituted aryl, substituted or unsubstituted arylmethyl or 
substituted or unsubstituted cycloalkyi, provided that when AA Is a single bond and R Is H, then n + n* Is not 
4 or 3. 

5 Preferably, when X is defined by (il), then n + n* Is 5, AA is a single bond and R is H. 
ZZ is defined as follows: 



10 




wherein: 

A' is H, acylamido, acylaminoacylamido, acylamlno-N-methylamino-acylamldo; 
R' and R'^ are independently H, methyl, ethyl or a lower alky I group having 1 to 5 carbons; 
20 X'-Y' is S-S, CH2-S, S-CH2. CH2CH2. CH2. CH2CH2CH2. CH2-S-S. CH2-S-S-CH2, S-S-CH2; and 

P Is H, COOH. CONH2, CONHR2, CONR^R*, CH20H,C02R2CH3 wherein R^ is an alkyi group having 1 
to 4 carbon atoms, R^R* is an alkyi group having 1 to 4 carbon atoms or NR^R* is a secondary amino acid, 



30 



or ZZ Is 

35 



40 




45 wherein: 

A' is as defined above; 
R' and R'^ are as defined above; 
X' - Y' Is as defined above; 
B' Is a D- or L- a-amino acid; 
50 C is a D- or L- secondary a-amino acid preferably selected from proline, fi- methylproline. j3,)8- 
dimethylproline, gamma-hydroxyprollne. anhydroproline, thioprollne, fi - methylthioproline, )9,j9 - dlmethyl- 
thioproline, pipecolic acid, azetidlne carboxylic acid and an N-methyl amino acid, or a D-or L- primary a- 
amino acid; and 

E' is as defined above; 
55 or ZZ is 
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(UL) 



10 

wherein: 

A' is as defined above; 

R' and R'^ are as defined above; 

X' - Y' are as defined above; 
75 * E' is as defined above; 

P is an L-annino acid, preferably an L-amino acid selected fronn tryptophan, phenylalanine, leucine, 
valine, isoleucine, a-naphthylalanine, iS-naphthylalanine, methionine, tyrosine, arginine, lysine, homoarginine, 
ornithine, histidine. substituted tryptophan, substituted phenylalanine or substituted tyrosine; and R^ is H or 
methyl: 
20 or ZZ is 



25 




js: 



30 



35 



wherein 

A' is as defined above; 

R' and R'^ are as defined above; 

X'-Y' is as defined above; 

C is as defined above; and 

P is as defined above, 
or ZZ is 



40 



45 



A 
o 




X'-V'- s^E- 




wherein 

A' is as defined above; 
50 R* and R*^ are as defined above; 

X*-Y* is as defined above; 

F* is as defined above; 

G' is a D- or L-a-amino acid, secondary 

cyclic amino acid, or N-methyl amino acid; 
55 E' is as defined above; and 

R^ is as defined above. 
Exemplary compounds of the invention are: 

Ac-(Arg(Ph))-Gly-Asp-Phe; 
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Ac-(Arg(Bzl))-Gly-Asp-Phe: 

Aha-Gly-Asp-Phe: 

Aha-Gly-Asp-Trp; 



Ac-Cys-Asn-(DiMeTzl)-(homoLys )-Gly-Asp-Cys-OH 



r— ^ 

Ac -Cy s - < DiMeTz 1 ) - ( homoLy s ) -Gly- Asp-Cy s -OH ; 



(GuaValA)-Gly-Asp-Phe; 

(GuaValA)-Gly-Asp-Trp; 

(GuaHexA)-Gly-Asp-Trp: 

(GuaH8pA)-Gly-Asp-Trp; 

(7-AhepA)-Gly-Asp-Trp; 

(8-AoctA)-Gly-Asp-Trp; 



/"""^^ S -'^/-s^Gly-Asp-Phe; 



f 

Ac-Cys-(homoLys )-Gly-Asp-Cys-OH ; 



1 ^ 

Ac-Pen- (homoLys )-Gly-Asp-Cys-OH; 

r ' ' 

Ac-Cys- ( Arg(Phenyl ) )-Gly-Asp-Cys-OH ; 

« — — ^ 

Ac-Cys-(Arg(Benzyl) )-Gly-Asp-Cys-OH; 

^ • 

Ac-Cys-(homoLys )-Gly-Asp-Trp-Cys-OH ; 

r- — ^ 

Ac-Cys-(homoLys )-Gly-Asp-Trp-(N-MeCys)-OH; 



I ~ " * 

Ac-Cys-Arg-(homoLys )-Gly-Asp-Cys-OH ; 



Ac-Cys- ( homoLys )-Gly-Asp-Trp-Pro-Cys-NH2 



c({7-AhepA)-(homoLys)-Gly-Asp-Tfp-Pro); 

c((6-AhexA)-(homoLys)-Gly-Asp-Trp-Pro): 

c((7-AhepA)-(homoLys)-Gly-Asp-(beta-Nal)-Pro): 

c((7-AhepA)-(Arg(Phenyl))-Gly-Asp-Trp-Pro); 

c((7-AhepA)-(Arg(Benzyl))-Gly-Asp-Trp-Pro); 
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Ac-Cys-Asn-Pro-(homoLys )-Gly-Asp-Cys-OH ; 



10 



15 



T — ^ 

Ac-Pen-Asn-(DiMeT2l ) - (homoLys )-Gly-Asp-Cys-OH ; 

Ac-Cys^Asn-Pro-(Arg(Phenyl))-Gly-Asp"Cys-OH; 

\ ' ^ 

Ac-Cys-Asn-CDiMeTzl )-(Arg (Phenyl ))-Gly-Asp-Cys-OH; 



Ac-Cys-Asn-<DiMeT2l)-(Arg(Benzyl) )-Gly-Asp-Cys-OH) 

20 

and 

c(Aha-(homoLys)-Gly-Asp-Trp-Pro). 
The preferred compounds are: 

25 

• t 

Ac-Cys-Asn-(DiMet2l)-(homoLys)-Gly-Asp-Cys-OH; 



30 and 

c(Aha-(homoLys)-Gly-Asp-Trp-Pro). 

In addition to the common three letter abbreviations used to identify common amino acids, applicants 
have used the following abbreviation designations: 

35 



homoLys 


homo-lysine 


Aha, 7-AhepA 


7-amlnoheptanoic acid 


Arg(Ph) 


phenylarginine 


Arg(Bzl) 


benzylarginine 


DiMeTzl 


dimethylthioproline 


AhexA 


6-aminohexanoic acid 


AoctA 


8-aminooctanoic acid 


GuaValA 


5-guanidovaleric acid 


GuaHexA 


6-guanidoxhexanoic acid 


GuaHepA 


7-guanldoheptanoic acid 


beta-Nal 


beta-naphthylalanine 



40 



45 The invention also includes compositions, comprising fibrinogen receptor antagonist peptides of the 
present invention and one or more pharmacologically acceptable carriers, e.g. saline, at a pharmacologically 
acceptable pH, e.g. 7.4, which are suitable for continuous intravenous or oral or intravenous bolus 
administration for promoting inhibition of platelet aggregation. 

The invention also includes methods for inhibiting platelet aggregation which comprise administering to 

50 a patient, either by continuous intravenous or oral or intravenous bolus method, an effective amount of a 
composition of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 



65 Compounds of the invention are fibrinogen receptor antagonists which inhibit fibrinogen induced platelet 
aggregation. These compounds are prepared by solid phase synthesis which is well known in the art. or by 
liquid method well known in the art (Neurath, Hill & Boeder, Eds. "The Proteins" 3rd Edition, Vol. tl, 
Academic Press, 1976). 
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The compounds of the invention are specifically useful for preventing formation of blood clots by 
inhibiting the binding of fibrinogen to the platelet membrane glycoprotein complex llb/llla receptor. Preferred 
compounds have selectivity over other integrin receptors, and thus are specifically designed for preventing 
thrombosis. 

5 The procedures for synthesizing synthetic amino acids defined by XX such as homolysine, 7- 

aminoheptanoic acid, phenylarginine, 5-guanidovaleric acid, and benzylarginine are well known In the art. 
Synthesis of DL-homoLys is described, for example, in Payne, Synthetic Comm. 15 (14) . pp. 1277-1290 
(1985). Guanylation procedures are described, for example, in Methods of Enzymology, 256.558 (1972), and 
in A.E. Miller and J.J. Bischoff. Synthesis , pp. 777-779 (1986). 

10 Compounds of the invention may be prepared using solid phase peptide synthesis, such as that 
described by Merrifield, J. Am. Chem. Soc, 85, 2149 (1964), although other equivalent chemical syntheses 
known in the art can also be used, such as the syntheses of Houghten, Proc . Natl. Acad. Sci ., 82, 5132 
(1985). Solid-phase synthesis is commenced from the C-terminus of the peptide by coupling a protected 
amino acid to a suitable resin, as generally set forth in U.S. Patent No. 4,244,946, issued Jan. 21, 1982 to 

75 Rivier et al., the disclosure of which is hereby incorporated by reference. Solution method can be used as 
described by Neurath et al. Chapter 2, pp. 106-253. Examples of synthesis of this general type are set forth 
in U.S. Patent Nos. 4,305,872 and 4,316,891. 

In synthesizing these polypeptides, the carboxyl terminal amino acid, having its alpha-amino group 
suitably protected, is covalently coupled to a chloromethylated polystyrene resin or the like, such as p- 

20 hydroxymethylphenylacetylamidomethylresin (PAM resin). The chloromethylated polystyrene resin is com- 
posed of fine beads (20-70 microns in diameter) of a synthetic resin prepared by copolymerization of 
styrene with 1 to 2 percent divinylbenzene. The benzene rings in the resin are chloromethylated In a 
Friedel-Crafts reaction with chloromethyl methyl ether and stannic chloride. The Friedel-Crafts reaction Is 
continued until the resin contains 0.5 to 5 m moles of chlorine per gram of resin. After removal of the alpha- 

25 amino protecting group, as by using trifluoroacetic acid in methylene chloride, the amino protected 
derivative of the next amino acid in the sequence is added along with a condensation coupling agent such 
as dicyclohexylcarbodiimide. The remaining alpha-amino and side-chain-protected amino acids are then 
coupled by condensation stepwise in the desired order to obtain an Intermediate compound connected to 
the resin. 

30 The condensation between two amino acids, or an amino acid and a peptide, or a peptide and a 
peptide can be carried out according to the usual condensation methods such as aztde method, mixed acid 
anhydride method, DCC (dicyclohexyl-carbodiimide) method, BOP (benzotriazole-1-yloxytrls 
(dimethylamino) phosphonium hexafluorophosphate method, active ester method (p-nitrophenyl ester meth- 
od, N-hydroxysuccinimido ester method, cyanomethyl ester method, etc.). Woodward reagent K method, 

35 carbonyldiimidazol method, oxidation-reduction method. In the case of elongating the peptide chain in the 
solid phase method, the peptide is attached to an insoluble carrier at the C-terminal amino acid. For 
insoluble carriers, those which react with the carboxy group of the C-terminal amino acid to form a bond 
which is readily cleaved later, for example, halomethyl resin such as chloromethyl resin and bromomethyl 
resin, hydroxymethyl resin, aminomethyl resin, benzhydrylamine resin, and t-alky!oxycarbonylhydrazide 

40 resin can be used. 

Common to chemical syntheses of peptides is the protection of the reactive side-chain groups of the 
various amino acid moieties with suitable protecting groups at that site until the group is ultimately removed 
after the chain has been completely assembled. Also common is the protection of the alpha-amino group on 
a amino acid or a fragment while that entity reacts at the carboxyl group followed by the selective removal 

45 of the alpha-amino-protecting group to allow subsequent reaction to take place at that location. Accordingly, 
it is common that, as a step in the synthesis, an intermediate compound is produced which includes each 
of the amino acid residues located in the desired sequence in the peptide chain with various of these 
residues having side-chain protecting groups. These protecting groups are then commonly removed 
substantially at the same time so as to produce the desired resultant product following purification. 

50 The applicable protective groups for protecting the alpha-and omega-side chain amino groups are 
exemplified such as benzyloxycarbonyl (hereinafter abbreviated as Z), isonicotinyloxycarbonyl (INOC), 0- 
chlorobenzyloxycarbonyl [Z(2-CI)]. p-nitrobenzyloxycarbonyl [Z(N02)],p-methoxybenzyloxycarbonyl [Z- 
(OMe)],t-butoxycarbonyl (Boc), t-amyloxycarbonyl (Aoc), isobornyloxycarbonyl, adamantyloxycarbonyl, 2-(4- 
biphenyl)-2- propyloxycarbonyl (Bpoc),9-fluorenylmethoxycarbonyl (Fmoc), methylsulfonylethoxycarbonyl 

55 (Msc), trifluoroacetyl, phthalyl. formyl, 2-nitropheny!sulphenyl (NPS), diphenylphosphinothioyi (Ppt), 
dimethylphosphinothioyi (Mpt) and the like. 

Protective groups for carboxy group include, for example, benzyl ester (OBzl), cyclohexyl ester (Chx) 4- 
nitrobenzy! ester (ONb), t-butyl ester (OBut), 4-pyridylmethyl ester (OPic), and the like. It is desirable that 
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specific amino acids such as arginine, cysteine, and serine possesing a functional group other than amino 
and carboxyl groups are protected by a suitable protective group as occasion demands. For example, the 
guanidino group in arginine may be protected with nitro, p-toluenesulfonyl, benzyloxycarbonyl, adaman- 
tyloxycarbonyl, p-methoxybenzenesulfonyl, 4-methoxy-2, B-dimethylbenzenesulfonyl (Mds), 1 ,3,5-trimethyl- 

5 phenylsulfonyl (Mts), and the like. The thiol group in cysteine may be protected with benzyl, p-methoxyben- 
zyl, triphenylmethyl, acetylamidomethyl, ethylcarbamoyi, 4-methylben2yl, 2,4,6-trimethylbenzyl (Tmb) etc., 
and the hydroxy! group in serine can be protected with benzyl, t-butyl. acetyl, tetrahydropyranyl etc. 

Stewart and Young, "Solid Phase Peptide Synthesis:, Pierce Chemical Company, Rockford, IL (1984) 
provides detailed information regarding procedures for preparing peptides. Protection of a-amino groups is 

10 described on pages 14-18, and side-chain blockage is described on pages 18-28.. A table of protecting 
groups for amine, hydroxyl and sulfhydryl functions is provided on pages 149-151. These descriptions are 
hereby incorporated by reference. 

After the desired amino-acid sequence has been completed, the intermediate peptide is removed from 
the resin support by treatment with a reagent, such as liquid HF, which not only cleaves the peptide from 

75 the resin, but also cleaves all the remaining protecting groups from the side chain which do not interfere in 
the cyclization reaction. Potentially reactive side chains functionalities are protected with blocking groups 
which are stable to HF. The peptides are cyclized by any one of several known procedures (see Schroder 
and Lubke, "The Peptides: Methods of Peptide Synthesis" Vol. I, Academic Press, New York (1965), pp. 
271-286, the contents of which are hereby incorporated by reference), e.g. by forming a disulfide bridge 

20 between the cysteine residues using iodine in AcOH, or air oxidation at pH 8 in dilute NH4 OAc buffer. The 
polypeptide can then be purified by gel permeation chromatography followed by preparative HPLC. as 
described in RIvier et al., Peptides: Structure and Biological Function (1979) pp. 125-128. 

EXAMPLE 1 

26 

Synthesis of Ac-Cys(Pmb)-Asn-(DiMeTzl)-(homoLys(Cbz))-Gly-Asp(Bzl) -Cys (Pmb)-O Pam (B) and ulti- 
mately Ac-Cys-Asn-(DiMeTzl)-(homoLys)-Gly-Asp-Cys-OH 

Starting with 

30 

PMB 

Boc-Cys-O-Pam 

35 resin, the alpha-amino Boc protecting group (tert-butylcarbonyl) is removed (while the Cys side-chain 
remains protected by p-methylbenzyl) using trifluoroacetic acid and methylene chloride, and the a- 
deprotected cysteine neutralized with diisopropylethyl amine. Boc-protected Asp (benzyl) (Asp (Bzl)) is then 
coupled to cysteine mediated by dicyclohexyl-carbodiimide, and deprotected with trifluoroacetic acid and 
methylene chloride. Asp is then neutralized with diisopropylethylamine. Following this stepwise procedure of 

40 coupling with dicyclohexylcarbodiimide, deprotection with trifluoroacetic acid and methylene chloride, and 
neutralization with diisopropylethylamine, Boc-protected Gly, homoLys(Cbz) DIMeTzl. Asn. Cys(Pmb) resi- 
dues are coupled in succession. The final Cys is then acetylated with acetic anhydride. 
Following acetylation, the following peptide-resin is formed: 

45 

PMB Chz Bzl PMB 

Acetyl-Cys-Asn-(DiMeTzl)-(homoLys)-Gly-Asp-Cys-0-Pam (R) 

50 Cleavage of the peptide from the resin is achieved using HF/anisole (9:1 (vA^)) to form: 

H H 
Acetyl-Cys-Asn-(DiMeTzl)-(homoLys)-Gly-Asp-Cys-OH. 

A cyclic structure is formed by formation of a disulfide bridge between the cysteine residues. The 
peptide is dissolved in 50-80% AcOH:H20 at room temperature, and the solution stirred during rapid 
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addition of a solution of iodine in AcOH to a final concentration of 2.25 mg/ml of Iodine. After 1-2 hours 
reaction time, excess b and AcOH are removed by rotary evaporation under vacuum and the aqueous 
solution containing the cyclized peptide is purified using preparative HPLC in 0.1% TFA H2O-CH3CN 
gradient at which stage the D- and L- diastereomers are separated by conventional means. The final TFA 
5 salt product is converted to HOAc salt by passing through an ion exchange column BioRad AG3-X4A 
(acetate cycle). The finished peptide is: 

; ~^ 

Acetyl-Cys-Asn-(DiMeTzl)-(homoLys )-Gly-Asp-Cys-OH, 

As an alternative to formation of the disulfide by iodine oxidation, the free SH peptide is dissolved in 1- 
5% HOAc at a concentration of approximately 2 mg/ml and the solution is adjusted to approximately pH 7- 
8.5 with concentrated NH^OH. Cyclization is accomplished under brisk stirring (preferably with a small 
75 piece of copper wire added to accelerate the reaction) during a period of 1-4 hours at 25*. The reaction 
mixture is then concentrated as before and product purified by preparative HPLC. 

Therapeutic Utility 

20 Compounds of the invention may be administered to patients where prevention of thrombosis by 
inhibiting binding of fibrinogen to the platelet membrane glycoprotein complex llb/llla receptor is desired. 
They are useful in surgery on peripheral arteries (arterial grafts, carotid endarterectomy) and in cardiovas- 
cular surgery where manipulation of arteries and organs, and/or the interaction of platelets with artificial 
surfaces, leads to platelet aggregation and consumption. The aggregated platelets may form thrombi and 

25 thromboemboli. Polypeptides of the invention may be administered to these surgical patients to prevent the 
formation of thrombi and thromboemboli. 

Extracorporeal circulation is routinely used for cardiovascular surgery in order to oxygenate blood. 
Platelets adhere to surfaces of the extracorporeal circuit. Adhesion is dependent on the interaction between 
GPllb/llla on the platelet membranes and fibrinogen adsorbed to the surface of the circuit. (Gluszko et al., 

30 Amer. J. Physiol., 1987, 252:H, pp 615-621). Platelets released from artificial surfaces show impaired 
hemostatic function. Polypeptides of the invention may be administered to prevent adhesion. 

Other applications of these polypeptides include prevention of platelet thrombosis, thromboembolism 
and reocclusion during and after thrombolytic therapy and prevention of platelet thrombosis, thromboem- 
bolism and reocclusion after angioplasty of coronary and other arteries and after coronary artery bypass 

35 procedures. Polypeptides of the invention may also be used to prevent myocardial infarction. 

These polypeptides may be administered by any convenient means which will result in its delivery into 
the blood stream in substantial amount including continuous intravenous or bolus injection or oral methods. 
Compositions of the invention include peptides of the invention and pharmacologically acceptable carriers, 
e.g. saline, at a pH level e.g. 7.4, suitable for achieving inhibition of platelet aggregation. They may be 

40 combined with thrombolytic agents such as plasminogen activators or streptokinase in order to inhibit 
platelet aggregation. They may also be combined with anticoagulants such as heparin, aspirin or warfarin. 
Intravenous administration is presently contemplated as the preferred administration route. They are soluble 
in water, and may therefore be effectively administered in solution. 

In one exemplary application, a suitable amount of peptide is intravenously administered to a heart 

45 attack victim undergoing angioplasty. Administration occurs during or several minutes prior to angioplasty, 
and is in an amount sufficient to inhibit platelet aggregation, e.g. an amount which achieves a steady state 
plasma concentration of between about 0.05-30 uM per kilo, preferably between about 0.3-3 iim per kilo. 
When this amount is achieved, an infusion of between about 1-100 nM per kilo per min., preferably between 
about 10-30 nM per kilo per min. is maintained to inhibit platelet aggregation. Should the patient need to 

50 undergo bypass surgery, administration may be stopped immediately and will not cause complications 
during surgery that would be caused by other materials such as aspirin or monoclonal antibodies, the 
effects of which last hours after cessation of administration. 

The present invention also includes a pharmaceutical composition comprising peptides of the present 
invention and tissue type plasminogen activator or streptokinase. The invention also includes a method for 

55 promoting thrombolysis and preventing reocclusion is a patient which comprises administering to the patient 
an effective amount of compositions of the invention. 

The specific examples described above should not be interpreted as limiting the scope of the present 
invention. 
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Claims 

Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. A fibrinogen receptor antagonist connpound which connprises the sequence 
5 XX-Gly-Asp 

wherein XX represents a synthetic alpha-amino acid containing a linear side chain defined as 

NH 

II 

<CH2 )n ^AA ( )n * N C NHR ( i > 

H 

wherein n + n* is 3; AA is a single bond; and R is phenyl or benzyl; 
or 

20 — (CH2)n— AA— (CH2)n— NHR (ii) 

wherein: 

n is 1 ,2,3 or 4; 
n' is 2,3 or 4; 

25 AA is an oxygen atom, a sulfur atom, or a single bond; and 

R is H. Ci-G aikyi, substituted or unsubstituted aryl, substituted or unsubstituted arylmethyl or 
substituted or unsubstituted cycloalkyi, provided that when AA is a single bond and R is H, then n + n* 
is not 4 or 3 



70 



75 



30 2. A fibrinogen receptor antagonist of the formula: 



35 



40 



-Z Z 



XX-Gly-Asp 



wherein XX represents a synthetic alpha-amino acid containing a linear side chain 
defined as 



45 



US 

' < CH2 ) n AA ( CH2 ) n ' N C NHR ( i ) 

H 



50 wherein n + n* is 3; AA is a single bond; and R is phenyl or benzyl; 
or 

-(CH2)n-AA-(CH2)n'-NHR (ii) 



55 wherein: 

n is 1 ,2,3 or 4; 
n* is 2,3 or 4; 

AA is an oxygen atom, a sulfur atom, or a single bond; and 
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R is H, Ci-B alkyi, substituted or unsubstituted aryl, substituted or unsubstituted arylmethyl or 
substituted or unsubstituted cycioalkyi, provided that when AA is a single bond and R is H. then n + n* 
is not 4 or 3, and 2.7. represents a sequence of 1. 2, 3 or 4 substituted or unsubstituted amino acids. 

A compound of claim 2 wherein ZZ is 1. 2, 3 or 4 amino acids according to formulas I, II, III, IV or V: 
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wherein 



A' is H, acylamido, acylaminoacylamido. acylamino-N-methylaminoacyl-amido; 

R' and R'^ are independently H, nnethyl, ethyl or a lower alkyi group having 1 to 5 carbons; 

X'-r is S-S, CH2-S, S-CH2. CH2CH2, CH2,CH2CH2CH2. CH2-S-S, CH2-S-S-CH2, S-S-CH2; and 

E' is H, COOH, CONH2. C0NHR2, C0NR3R\ CH2 0H,C02R2.CH3 wherein R2 is an alky! group 
having 1 to 4 carbon atonns, R^R* Is an alkyI group having 1 to 4 carbon atonns or NR^R* is a 
secondary annino acid, 
or 



B' is a D- or L- a-amino acid; 

C* is a D- or L- secondary a-annino acid or a D- or L-primary annino acid: 
F' is an L- a-mino acid; 

G' is a D- or L- a-amino acid, secondary cyclic amino acid, or N-methyl amino acid; and 
R5 is H or methyl. 

4. A compound of claim 2 which is 



5. A compound of Claim 2 which is 

c(Aha-(homoLys)-Gly-Asp-Trp-Pro) 

6. A composition for inhibiting fibrinogen-dependent platelet aggregation in a mammal comprising a 
compound of claim 1 and a pharmaceutically acceptable carrier. 

7. The use of a compound of Claim 1 for the preparation of a medicament suitable for inhibiting fibrinogen 
binding to mammalian platelets. 

8. A composition for inhibiting fibrinogen-dependent platelet aggregation in a mammal comprising a 
compound of claim 2 and a pharmaceutically acceptable carrier. 

9. The use of a compound of Claim 2 for the preparation of a medicament suitable for inhibiting fibrinogen 
binding to mammalian platelets. 

Claims for the following Contracting States : ES, GR 

1. A process for preparing a fibrinogen receptor antagonist of the formula 
XX-Gly-Asp 

wherein XX represents a synthetic alpha-amino acid containing a linear side chain defined as 



N 

\ 



N -NH 




Ac-Cys-Asn-(DiMeTzl)-(homoLy8)-Gly-Asp-Cys-0H 
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NH 

II 

( CH2 ) n ^AA ( CH2 ) n ' N C NHR ( i ) 

H 

wherein n + n' is 3; AA is a single bond; and R is phenyl or benzyl; 
or 

-(CH2)n-AA-(CH2V-NHR (ii) 

wherein: 

n is 1 ,2,3 or 4; 
n* is 2,3 or 4; 

AA is an oxygen atom, a sulfur atonn, or a single bond; and 

R Is H, Ci-G alkyi, substituted or unsubstituted aryl, substituted or unsubstituted arylmethyl or 
substituted or unsubstituted cycloalkyi, provided that when AA is a single bond and R is H. then n + n' 
is not 4 or 3, which comprises: 

i) binding an amino group attached to the alpha carbon of a first amino acid to a carboxyl group 
attached to the alpha carbon of a second amino acid in the presence of a condensing agent, such 
that a peptide bond forms and the second amino acid is termed the terminal amino acid and all 
reactive groups of the amino acids not participating directly in peptide bond formation are bound to 
a protecting group or resin; 

ii) releasing the protecting group to the amino group attached to the alpha carbon of the terminal 
amino acid; 

iii) binding the amino group of the terminal amino acid released by step ii) to a carboxyl group 
attached to the alpha carbon of an amino acid In the presence of a condensing agent, such that a 
peptide bond forms and the amino acid added is termed the terminal amino acid and all reactive 
groups of the amino acids not participating directly in peptide bond formation are bound to a 
protecting group or resin; and 

iv) repeating steps ii) and iii) until a peptide chain of the desired length is achieved. 

A process as claimed in claim 1 for preparing a fibrinogen receptor antagonist of the formula: 

Z 

^ XX-Gly- 



wherein XX represents a synthetic alpha-amino acid containing a linear side chain 
defined as 

NH 

(CH2)n AA (CH2)n' :N— C NHR (i) 

H 

wherein n + n' is 3; AA is a single bond; and R is phenyl or benzyl; 
or 
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-(CH2)n~AA-(CH2)n-NHR (ii) 

wherein: 

n is 1,2,3 or 4; 
n' is 2,3 or 4; 

AA Is an oxygen atom, a sulfur atom, or a single bond; and 

R is H, Ci-s alkyi, substituted or unsubstituted aryl, substituted or unsubstituted arylmethyl or 
substituted or unsubstituted cycloalkyi, provided that when AA is a single bond and R Is H, then n + n' 
is not 4 or 3, 

and ZZ represents a sequence of 1 . 2, 3 or 4 substituted or unsubstituted amino acids. 

A process according to claim 2 for preparing a compound wherein 
ZZ is 1 , 2, 3 or 4 amino acids according to formulas I, II, III, IV or V: 
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wherein 

A' is H, acylamido, acylaminoacylamido, acylamino-N-metlnylaminoacyl-amido; 

and R'^ are Independently H, methyl, ethyl or a lower alkyi group having 1 to 5 carbons; 
X'-r is S-S. CH2-S, S-CH2, CH2CH2, CH2,CH2CH2CH2. CH2-S-S, CH2-S-S-CH2. S-S-CH2; and 
is H. COOH, CONH2, CONHR2, CONR^R*, CH2 0H,C02 R^.CHg wherein R^ is an alkyI group 
having 1 to 4 carbon atoms, R^R* is an alkyi group having 1 to 4 carbon atoms or NR^R* Is a 
secondary amino acid, 
or 



N 
\ 



N -NH 



B* is a D- or L- a-amino acid; 

C is a D- or L- secondary a-amino acid or a D- or L-primary amino acid; 
F' is an L- a-mino acid; 

G' is a D- or L- a-amino acid, secondary cyclic amino acid, or N-methyl amino acid; and 
R5 is H or methyl. 
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4. A process according to claim 2 for preparing a compound which is 



AC"Cys-Asn-(DiMeT2l)-(homoLys)-Gly-Asp-Cys-0H 



5. A process according to claim 2 for preparing a compound which is 
c(Aha-(homoLys)-Gly-Asp-Trp-Pro) 

Patentanspruche 

PatentansprUche fUr folgende Vertragsstaaten : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. Fibrinogenrezeptor-Antagonistenverblndung, welche die Sequenz 
XX-Gly-Asp 

umfaflt, worin XX eine synthetlsche a-Aminosaure darstellt, die eine lineare Seitenkette enthalt, die 
deflniert ist als 



<CH2)n 



worin n + n' 3 ist, AA eine Einfachbindung darstellt und R fur Phenyl Oder Benzyl steht, 
Oder als 

-(CH2)n-AA-(CH2)n'-NHR (ii) 
worin: 

n fGr 1, 2, 3 Oder 4 steht, 
n* fur 2, 3 Oder 4 steht, 

AA ein Sauerstoffatom, ein Schwefelatom oder eine Einfachbindung darstellt und 
R fur H, Ci -6-Alkyl, substituiertes oder unsubstituiertes Aryl, substituiertes oder unsubstituiertes 
Arylmethyl oder substituiertes oder unsubstituiertes CycloalkyI steht, mit der Mafigabe, dar, 
wenn AA eine Einfachbindung ist und R fGr H steht. n + n' dann nicht 4 oder 3 ist. 

2. Fibrinogenrezeptor-Antagonist der Formel: 



NH 

11 

• ^AA (CH2)n' N C NHR (i) 

H 



\ XX-Gly-Asp / 

worin XX eine synthetlsche a-Aminosaure darstellt, die eine lineare Seitenkette enthalt, die definiert ist 
als 
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NH 

( CH2 ) n AA ( CH2 ) n ' N C NHR ( i ) 

H 

worin n + n* 3 ist, AA fur eine Einfachbindung steht und R fur Phenyl oder Benzyl steht, 
Oder als 

-(CH2)n-AA-(CH2)n-NHR (ii) 
worin: 

n 1 , 2, 3 Oder 4 bedeutet, 
n* fGr 2, 3 Oder 4 steht. 

AA ein Sauerstoffatom, ein Schwefelatonn oder eine Einfachbindung darstellt und 
R fur H, Ci-6-Alkyl, substituiertes oder unsubstituiertes Aryl, substituiertes oder unsubstituiertes 
Arylmethyl oder substituiertes oder unsubstituiertes CycloalkyI steht, nnit der Mafigabe, dafi, 
wenn AA eine Einfachbindung ist und R fUr H steht, n + n' dann nicht 4 oder 3 ist, und 
ZZ fGr eine Sequenz von 1, 2, 3 oder 4 substituierten oder unsubstituierten Anninosauren steht. 

Verbindung nach Anspruch 2, worin ZZ fur 1, 2, 3 oder 4 Aminosauren gennaB den Formein I, II, III, IV 
Oder V steht: 
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10 



20 



35 





CD 



T5 



(I) 



25 



30 





40 



45 



50 




X'— Y' 





js: 



55 



worm 
A' 

und R'l 
X'-r 



fur H. Acyiamido. Acylaminoacyiamido. Acylamino-N-methylaminoacylamido steht. 
unabhangig fur H, Methyl. Ethyl Oder eine Niedrigalkylgruppe mit 1 bis 5 Kohlenstoff- 
atomen stehen, 

fGr S'S. CH2-S, S-CHz. CH2CH2, CH2, CH2CH2CH2. CH2-S-S, CH2-S-S-CH2, S-S-CH2 
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steht und 

fur H. COOH, CONH2. CONHR2, CONRW. CH2OH, CO2R2, CH3 steht, worin R^ fur 
eine Alkylgruppe mit 1 bis 4 Kohlenstoffatomen steht. R^R*^ eine Alkylgruppe mit 1 bis 
4 Kohlenstoffatomen darstellt Oder NR^R^ eine sekundare AnninosSure oder 



// 

N 



N -NH 



\ 



darstellt. 

B* fur eine D- oder L-a-Aminosaure steht, 

C fUr eine sekundare D- oder L-a-Aminosaure oder eine primare D- oder L-Aminosaure 

steht, 

F* fur eine L-a-Aminosaure steht. 

G' fur eine D- oder L-a-Aminosaure, eine sekundare cyclische Aminosaure oder eine N- 

Methylamlnosaure steht und 
R^ H Oder Methyl bedeutet. 



4, Verbindung nach Anspruch 2, die 



t ^ 

Ac-Cys-Asn-(DiMeTzl)"(homoLys)-Gly-Asp-Cys-OH 



ist. 

5. Verbindung nach Anspruch 2, die 

c(Aha-(homoLys)-Gly-Asp-Trp-Pro) 

ist. 

6. PrSparat zur Hemmung der Fibrinogen-abhangigen Thrombozytenaggregation bei einem Sauger, 
umfassend eine Verbindung nach Anspruch 1 und einen pharmazeutisch vertraglichen Tragerstoff. 

7. Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments, das zur Hemmung 
des Bindens von Fibrinogen an Sauger-Thrombozyten geeignet ist. 

8. Praparat zur Hemmung der Fibrinogen-abhangigen Thrombozytenaggregation bei einem Sauger. 
umfassend eine Verbindung nach Anspruch 2 und einen pharmazeutisch vertraglichen .Tragerstoff. 

9. Verwendung einer Verbindung nach Anspruch 2 zur Herstellung eines Medikaments. das zur Hemmung 
des Bindens von Fibrinogen an Sauger-Thrombozyten geeignet ist 

Patentanspruche flir folgende Vertragsstaaten : ES, GR 

1- Verfahren zur Herstellung eines Fibrinogenrezeptor-Antagonisten der Formel 
XX-Gly-Asp 

worin XX eine synthetische a-Aminosaure darstellt. die eine lineare Seitenkette enthalt, die definiert ist 
als 
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II 

<^^2^n AA (CH2)n' N C NHR (i) 



10 worin n + n' 3 ist, AA eine Einfachbindung darstellt und R fGr Phenyl Oder Benzyl steht, 
Oder als 

-(CH2)n-AA-(CH2)n-NHR (ii) 

15 worin: 

n fur 1.2, 3 Oder 4 steht, 
n' fur 2, 3 oder 4 steht, 

AA ein Sauerstoffatom, ein Schwefelatom oder eIne Einfachbindung darstellt und 
R fUr H, Ci -6 -Alky I, substituiertes oder unsubstituiertes Aryl, substituiertes oder unsubstituiertes 
20 Arylmethyl oder substituiertes oder unsubstituiertes CycloalkyI steht, mit der MaBgabe, daS. 

wenn AA eine Einfachbindung ist und R fur H steht, n + n' dann nicht 4 oder 3 ist, welches 
umfaBt: 

i) Binden einer an den a-Kohlenstoff einer ersten Aminosaure angeknOpften Aminogruppe 
an eine an den a-Kohlenstoff einer zweiten Aminosaure angeknupften Carboxygruppe in 
25 Gegenwart eines Kondensationsmittels, so daB sich eine Peptidbindung bildet und die 

zweite AminosSure als termlnale Aminosaure bezeichnet wird und alle reaktlven Gruppen 
der Aminosauren, die nicht direkt an der Bildung der Peptidbindung teilhaben an eine 
Schutzgruppe oder ein Harz gebunden sind, 

(ii) Freisetzen der Schutzgruppe an der an den a-Kohlenstoff der teminalen Aminosaure 
30 angeknupften Aminogruppe, 

(iii) Binden der in Stufe (ii) freigesetzten Aminogruppe der terminalen Aminosaure an eine 
an den a-Kohlenstoff einer Aminosaure angeknOpften Carboxygruppe in Gegenwart eines 
Kondensationsmittels, so daB sich eine Peptidbindung bildet und die zweite Aminosaure 
als terminale AminosSure bezeichnet wird und alle reaktiven Gruppen der Aminosauren. 

35 die nicht direkt an der Bildung der Peptidbindung teilhaben an eine Schutzgruppe oder ein 

Harz gebunden sind, und 

(iv) Wiederholen der Stufen ii) und iii). bis eine Peptidkette der gewunschten Lange 
erreicht ist. 

40 2. Verfahren nach Anspruch 1 zur Herstellung eines Fibrinogenrezeptor-Antagonisten der Formel; 

Z Z 

45 



XX-Gly-Asp 

50 

worin XX eine synthetische a-Aminosaure darstellt. die eine lineare Seitenkette enthalt, die definiert ist 
als 

55 „ 



(CH2)n AA— (CH2)n' N- C NHR (i) 

H 
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worin n + n' 3 ist, AA fUr eine Einfachbindung steht und R fUr Phenyl oder Benzyl steht, 
Oder als 

-(CH2)n-AA-(CH2)n'-NHR (il) 

6 

worin: 

n 1, 2, 3 Oder 4 bedeutet, 
n' fur 2, 3 oder 4 steht. 

AA ein Sauerstoffatom, ein Schwefelatom oder eine Einfachbindung darstellt und 
10 R fUr H, Ci -6-Alkyl, substituiertes oder unsubstituiertes Aryl, substituiertes oder unsubstituiertes 

Arylmethyl oder substituiertes oder unsubstituiertes CycloalkyI steht. nnit der MaBgabe, dafl. 

wenn AA eine Einfachbindung ist und R fur H steht, n + n' dann nicht 4 oder 3 ist, und 
ZZ fGr eine Sequenz von 1, 2. 3 oder 4 substituierten oder unsubstituierten Aminosauren steht. 

75 3. Verfahren nach Anspruch 2 zur Herstellung einer Verbindung, worin ZZ fur 1 , 2, 3 oder 4 Aminosauren 
gemaB den Formein I, II, III, IV oder V steht: 



20 




25 



CD 




40 



45 



SO 



55 
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10 





(am) 



75 



20 



25 



30 



A 

o 



35 



worin 
A' 

R' und R'^ 



40 



fur H, Acylamido, Acyiaminoacylamido. Acylamino-N-methylaminoacylamido steht. 
unabhangig fur H, Methyl, Ethyl oder eine Niedrigalkylgruppe mit 1 bis 5 Kohlenstoff- 
atomen stehen, 

fUr S-S, CH2-S, S-CH2, CH2CH2, CH2, CH2CH2CH2, CH2-S-S, CH2-S-S-CH2, S-S-CH2 
steht und 

fur H, COOH, CONH2, C0NHR2, CONR^R*, CH2OH, CCbR^. CH3 steht. worin R^ fur 
eine Alkyigruppe mit 1 bis 4 Kohlenstoffatonnen steht. R^R* eine Alkylgruppe mit 1 bis 
4 Kohlenstoffatomen darstellt Oder NR^R^ eine sekundare Aminosaure Oder 



45 



// 

N 

\ 



N -NH 



50 



55 



B' 
C 

F' 
G' 

R5 



darstellt, 

fur eine D- oder L-«-Aminosaure steht, 

fOr eine sekundare D- oder L-a-Aminosaure oder eine primare D- oder L-Aminosaure 
steht, 

fur eine L-a-Aminosaure steht. 

fur eine D- oder L-a-AminosSure, eine sekundare cyclische AmInosSure oder eine N- 
Methylaminosaure steht und 
H Oder Methyl bedeutet. 
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4. Verfahren nach Anspruch 2 zur Herstellung einer Verbindung, die 



Ac-Cys-Asn-(DiMeTzl)-(homoLys)-Gly-Asp-Cys-OH 



ist. 

70 5. Verfahren nach Anspruch 2 zur Herstellung einer Verbindung, die 
c(Aha-(homoLys)-Giy-Asp-Trp-Pro) 

ist. 

Revendicatlons 

75 Revendicatlons pour les Etats contractants suivants : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE 

1. Compost antagonists du r§cepteur de fibrinog^ne qui comprend la sequence 
XX-Gly-Asp 

dans laquelle XX represente un acide alpha-annine synthetique contenant une chaTne laterale lineaire 
20 definie par : 

NH 
II 

25 (CH,) „ AA (CH,) „. N C NHR. (i) 

H 

dans laquelle n + n' est 3; AA est un pent unique; et R est un phenyle ou un benzyle; 
30 ou 

-(CH2)n-AA-(CH2)n~NHR (ii) 

dans laquelle : 
35 n est 1 , 2, 3 ou 4; 

n' est 2, 3 ou 4; 

AA est un atonne d'oxygene, un atome de soufre, ou un pont unique; et 

R est H, Ci-6 alkyle, un aryle substitu^ ou non-substitu§. un arylm^thyle substitu^ ou non- 
substitu^ ou un cycloalkyle substitu^ ou non-substltu^, h condition que lorsque AA est un pont unique 
40 et R est H, alors n + n' n'est nl 4 ni 3. 



2, Antagoniste du recepteur de fibrlnogene de formule : 



45 



Z Z 



50 



^XX-Gly-Asp 



dans laquelle XX represente un acide a-amine synthetique contenant une chaTne laterale lineaire definie 
par : 



55 
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NH 
li 

(CH,> „ AA (CH J N C NHR . {i ) 

H 

dans laquelle n + n' est 3; AA est un pont unique; at R est un ph^nyle ou un benzyle; 
ou 

-(CH2)n-AA-(CH2)n'-NHR (ii) 

dans laquelle : 

n est 1 , 2, 3 ou 4; 
n* est 2, 3 ou 4; 

AA est un atome d'oxyg^ne, un atome de soufre. ou un pont unique; et 

R est H, Ci-6 alkyle. un aryle substitu^ ou non-substitue, un arylm^thyle substitu^ ou non- 
substitue ou un cycloalkyle substitue ou non-substitue, a condition que lorsque AA est un pont unique 
et R est H. alors n + n' n*est nl 4 ni 3, et ZZ represente une sequence de 1 , 2, 3 ou 4 acides anrtlnes 
substitues ou non-substitues. 

Compost selon la revendication 2 dans lequel ZZ est 1, 2, 3 ou 4 acides amines selon les formules I, 
II, III. IV ou V : 
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6 



10 



15 



20 



25 




OU 

30 A' est H, acylamide, acylaminoacylamide, acylamino-N-m^thylamino-acylamide; 

R' et R'^ sont independamment H, un methyle, un ethyle ou un groupe alkyle inferieur ayant 1 a 5 
carbones; 

X'-Y' est S-S. CH2-S. S-CH2. CH2CH2, CH2, CH2CH2CH2. CH2-S-S. CH2-S-S-CH2. S-S-CH2; et 
E' est H. COOH, CONH2, C0NHR2. C0NR3R*, CH2OH. CO2R2, CH3 ou R^ est un groupe alkyle 
35 ayant 1^4 atomes de carbone, R^R* est un groupe alkyle ayant 1^4 atonnes de carbone ou NR^R'^ 
est un aclde amine secondaire, ou 



40 



45 




B' est un acide a-amin4 D ou L; 

C est un acide Qf-annin§ secondaire D ou L ou un acide amin^ primaire D ou L; 
F* est un acide a-amine L 

50 G' est un acide a-annine L ou D; un aclde annine cyclique secondaire, ou un acide amine N- 

metliyle; et 

R^ est H ou un methyle. 

4. Compose selon la revendication 2 qui est 



Ac-Cys-Asn- (DiMeTzl) - (homoLys) -Gly-Asp-Cys-OH . 
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5. Compose selon la revendication 2 qui est c(Aha-(homoLys)-Gly-Asp-Trp-Pro). 

6. Composition pour inhiber Tagr^gation des plaquettes d^pendante du fibrinogfene dans un mammif§re 
comprenant un compost selon la revendication 1, et un support acceptable de mani^re pharmaceuti- 

5 que. 

7. Utilisation d'un compose selon la revendication 1, pour la preparation d*un medicament approprie a 
rinhibition de la liaison du fibrinogene aux plaquettes de mammif^res. 

70 8. Composition pour inhiber I'agregation des plaquettes dependante du fibrinogene dans un mammifere 
comprenant un compose selon la revendication 2. et un support acceptable de maniere pharmaceuti- 
que. 

9. Utilisation d'un compose selon la revendication 2, pour la preparation d'un medicament approprie a 
15 rinhibition de la liaison du fibrinogene aux plaquettes de mammiferes. 

Revendications pour les Etats contractants suivants : ES, GR 

1, Precede pour la preparation d'un antagoniste du recepteur de fibrinogene de formule 
20 XX-Gly-Asp 

dans laquelle XX represente un acide alpha-amin^ synth^tique contenant une chaTne laterals lin^aire 
d^flnie par : 

NH 

II 

N C NHR. (i) 

I 

H 

30 

dans laquelle n + n' est 3; AA est un pent unique; et R est un phenyle ou un benzyle; 
ou 

-(CH2)n-AA-(CH2)n-NHR (ii) 

35 

dans laquelle : 

n est 1 , 2, 3 ou 4; 
n' est 2. 3 ou 4; 

AA est un atome d'oxyg^ne, un atome de soufre, ou un pent unique; et 
40 R est H, Ci-5 alkyle, un aryle substitue ou non-substitue, un arylmethyle substitue ou non- 

substitue ou un cycloalkyle substitue ou non-substitue, a condition que lorsque AA est un pent unique 
et R est H, alors n + n' n'est ni 4 ni 3 qui consiste a : 

i) lier un groupe amine attach^ au carbone alpha d'un premier acide amin6 k un groupe carboxyle 
attache au carbone alpha d'un second acide amin^ en presence d'un agent condensant, de telle 

45 sorte qu'un pent peptidique se forme et que le second acide amine devienne Tacide amine terminal 

et que tous les groupes reactifs des acides amines ne participant pas directement a la formation du 
pent peptidique sont Ii6s k un groupe protecteur ou h une r^sine; 

ii) liberer le groupe prot^geant le groupe amine attach^ au carbone alpha de Taclde amine terminal; 

iii) lier le groupe amine de Tacide amine terminal libere par Tetape ii) a un groupe carboxyle attache 
50 au carbone alpha d'un acide amine en presence d'un agent condensant, de telle sorte qu'un pent 

peptidique se forme et que Tacide amine ajoute devienne Tacide amine terminal et que tous les 
groupes reactifs des acides amines ne participant pas directement k la formation du pont peptidique 
sont lies a un groupe protecteur ou a une resine; et 

iv) repeter les etapes ii) et iii) jusqu'a ce qu'une chaTne peptidique de la longueur desiree soit 
55 terminee. 

2. Proc^d^ comme revendiqu§ selon la revendication 1 pour la preparation d'un antagoniste du recepteur 
de fibrinogene de formule : 



25 

(CH,) „ AA (CH,) 
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*XX-Gly-Asp ' 

dans laquelle XX represents un acide a-amine synthetique contenant une chaTne laterale definie : 

NH 
II 

(CH,) „ AA (CH^) N C NHR . {i ) 

H 

ou n + n* est 3; AA est un pont unique; at R est un phenyle ou un benzyle; 
ou 

-(CH2)n-AA-(CH2)n— NHR (ii) 
oD : 

n est 1 . 2, 3 ou 4; 
n* est 2, 3 ou 4; 

AA est un atome d'oxyg^ne, un atome de soufre, ou un pont unique; et 

R est H, Ci-s alkyle, un aryle substitue ou non-substitue, un arylmethyle substitue ou non- 
substitue ou un cycloalkyle substitue ou non-substitue, a condition que lorsque AA est un pont unique 
et R est H, alors n + n' n'est ni 4 ni 3, et ZZ represente une sequence de 1, 2, 3 ou 4 acides amines 
substitu^s ou non-substitu§s. 

Precede selon la revendication 2 pour la preparation d'un connpose oCi ZZ est 1, 2, 3 ou 4 acides 
annines selon les fornnules I. II, III. IV ou V : 
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ou 

A* est H. acylamide, acylaminoacylamide, acylamino-N-m^thylamino-acylamide; 
R' et R*^ sont independamment H, un methyle, un ethyle ou un groups alkyle inferieur ayant 1 a 5 
carbones; 

X'-r est S-S. CH2-S. S-CH2, CH2CH2, CH2; CH2CH2CH2, CH2-S-S, CH2-S-S-CH2. S-S-CH2: et 
P est H. COOH, CONH2. C0NHR2. CONR^R^. CH2OH. CO2R2, CH3 ou R2 est un groupe alkyle 

ayant 1^4 atomes de carbone, R^R* est un groupe aikyle ayant 1^4 atonies de carbone ou NR^R* 

est un acide amine secondaire. ou 
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N 



6 




10 

B' est un acide a-amine D ou L; 

C* est un acide a-amin^ secondaire D ou L ou un acide amin4 primaire D ou L; 
F' est un acide a-annin^ L 

G' est un acide a-annine L ou D; un acide annine cyclique secondaire, ou un acide amine N- 
75 methyle: et 

est H ou methyle. 

4. Precede selon la revendication 2 pour la preparation d'un connpose qui est 



Ac-Cys-Asn- (DiMeTzl) - (homoLys) -Gly-Asp-Cys-OH . 



25 5. Proc^d^ selon la revendication 2 pour la preparation d*un compost qui est c(Aha-(homoLys)-Gly-Asp- 
Trp-Pro). 
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